INTRODUCTION
• Assess mould heat transfer conditions in real time.
• Allow casting practice development, e.g. trial casting powders, new grades, with greater confidence.
• Provide key information to on-line grading or quality prediction systems. MTM has played a role in several past multinational ECSC projects /8-17/ and still continues to do so /18/. Professor Mills has had an input to many of these projects. described in the literature but whilst these are recognised, they are not specifically referred to in the paper.
In general terms sticker breakout detection at conventional casting speeds is a mature technology whilst similar detection for faster speeds in thin slab casting is more problematic. Utilisation of thermal monitoring systems for casting practice and powder development is also relatively common but reports of incorporation of mould thermal data directly into quality prediction systems are still relatively rare.
The current paper attempts to examine some of the uses of the system via a series of examples of applications. At Teesside Works, the utilisation of crack prediction software was to have been part of a new computer scheme but this has still to be implemented.
SYSTEM DEVELOPMENT
However, MTM is regularly used for powder development trials as described below.
EXAMPLES OF APPLICATIONS OF MTM AND MOULD POWDER DEVELOPMENTS
The following sections give some examples of the use of MTM to develop casting practices for powder development and efficient powder utilisation.
Tuscaloosa Medium Thickness Slab Caster -Powder Melting
The single strand slab caster at Tuscaloosa 14/ casts a 131 mm thick slab in widths from 914 mm to 2640 mm at speeds ranging from 1.0 to 2.2 m/min. Steel supply is from an EAF and the product is rolled in a Steckel Mill, hot linked to the caster via a walking beam furnace.
The most significant source of instability in the mould and the primary cause of conditions likely to lead to surface defects has been found to be the design of the submerged entry nozzle (SEN).
In actual practice, however, the fluid dynamics in the mould can lead to the meniscus being relatively cold 
Casting Powder Evaluation and Longitudinal Cracking
The data from the MTM system are used to assess mould powder performance, in particular, to evaluate heat transfer variability and establish conditions to ensure good surface quality and no longitudinal cracking. 
Variability Assessment
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example, to identify individual customer's spending habits to improve sales and marketing impact. In the field of continuous casting, data warehousing can be used to identify particular grades which are more difficult to cast. Typically this will involve collection of MTM data and correlating these with steel analysis and quality inspection results over an extended period. Fig.   3 shows the flows of information required to bring data from various disparate systems to a single point for data analysis.
The data warehousing technology enables a finger printing exercise to be carried out on the caster product mix in terms of variability analysis. Product data which are then out of the norm become easily visible and can be identified for further examination. 
On-Line Grading -Detecting Longitudinal Cracks
The development goal of MTM is to produce algorithms to predict, on-line, the quality of the as-cast 
Beyond the Black Art: Development of-Mduld Powders
Using Mould Thermal Monitoring under 25%. This is from an analysis of a total of three hundred and thirty-four slabs. Overall prediction results, with the analysis taking the form of slabs predicted correctly to either show cracking or to be crack-free, yield accurate prediction rates of between 70 and 80%.
Conversion from pulverised to granulated powders at Scunthorpe Works
The two strand slab caster at Scunthorpe is used to Table 1 . Crystallinity is evident as distinct exothermic peaks, attributable to solidification, and the formation of a highly crystalline phase in the solidified slag, in the cooling cycle of both powders.
The slight difference in melting characteristics evident can be attributed to differences in mineralogical composition between powders and does not affect the weight loss, which was around 30% for both powders.
Overall .the powders appear comparable and well suited to the proposed application. 
Thin Slab Casting at Trico
At Trico, MTM was not installed at commissioning in 1997 but a trial mould was installed in 1998:
• to evaluate the potential of the method for measuring perturbations in heat transfer in the mould and relating these to surface cracking;
• to evaluate the possibilities of recognising more serious breakdowns in the lubricating mould slag film which could lead to sticker-type breakouts;
• to determine the influence of the electromagnetic brake (EMBr) on the thermocouple signals. -rest -Tof7 "ess was also related to billet twisting at mould exit.
Bloom Casting
Billet Casting
FINAL COMMENTS
The usefulness of mould thermal monitoring systems is not in question. However, there is some way to go before they are linked into on-line slab quality prediction systems. Measurements of the physical properties of slag films obtained from the mould-strand gap combined with MTM data and surface inspection information will gradually enable the concept of designer mould powders.
